EMX homeobox genes regulate microphthalmia and alter melanocyte biology.
Melanocytes are specialized cells that produce melanin, the pigment responsible for skin, hair and retina color. They derive during embryogenesis from the precursor cells melanoblasts, which are neural crest cells committed to the pigment cell lineage. The differentiation of melanoblasts into melanocytes involves the expression of melanocyte-specific genes, particularly those responsible for melanin production, such as Tyr, Tyrp-1 and Dct, the expression of which depends on the melanocyte-specific transcription factor microphthalmia (Mitf). We have developed and executed a functional screen on melanocytes, with the aim of identifying genes involved in pigment cell biology. We have found Emx1 and Emx2, two highly related homeobox genes that when overexpressed in melanocytes can downregulate Mitf, Tyrp1, Dct and Tyr. Constitutive expression of Emx alters pigment cell morphology and growth properties: it confers TPA independence but not the ability to grow in soft agar. Spatial and temporal expression of Emx and Mitf during embryonic development suggests that Emx could be one factor that regulates correct expression of Mitf by inhibiting its activation in neuroepithelial derivatives other than melanocytes.